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(57) Abstract: There has been conventionally no speaker characteristic com- 
pensation method including a processing step of reducing the crosstalk caused 
between speakers in a portable terminal. Therefore the crosstalk caused between 
speakers in a portable terminal cannot be reduced. A speaker characteristic com- 
pensation method of the invention includes a processing step of reducing the 
crosstalk between speakers of a portable terminal containing at least two speak- 
ers in a case. 
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(57) BMfJiBSfcrt-extf— * PpI lc £ C & ? PX I 

ZCDtztb, fll#SiB5fcT?X fc°— * Failed C -5 -J7 px I — ^ I* & 
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m m 

[oooi] z.<Dmmtz. m^Mmm^^—M^^^u^h—^i&u^^^— 



[0002] m^wn^v—^^^—u, xtsm^tm^-r^UM^mmm^^n 

[0003] m^xm b ^mm^mmmm^m^ #n¥09-327099(ni-2M) 
[0004] b ^mm^tammm^m^ #^2002-111817(^1-2,^9-10 



H) 



mco 



[0005] ^"-^^^M^^^^^-r^itMm^^j-b-r, Mt#<^ JFXte 

[0006] -(Dmm^frz^—zw^WiMikn, m^m^ts:<th2^(D^—^^ 

[0007] ^D^KiO^^fc 0 — ##ttM«^ic^ 0#:p fc 3fP^^<^2O(D^t o — 

iR^ttf^^^M^VNT, (DA^ff ^^^J-LT. ffi^rtWt 0 
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[ m 3] mmmm 2 k & nz^—jj (u^tt^ m x*h% 0 

[IH9]^iio^8^33{t6^t°— *<KH4M«|HllS©«fcg:ig-e*)5„ 

[0009] 1R Iimt-* 

1L ^2(D^t°— ^7 
2R ^7 IRE (D^-Y^/V 

2L ^tT— #lLffl<£>^-Y^/V 

3LR ^1<DAPX#S 

3RL H2(D^nX^^ 

4R ^1CDMW^& 

4L ^2(DAp3¥#S 

5RR ^KDii^PX^J 

5LL ^2(D[t:^PX^ 

6LR HKD^^PX^ 

6RL M2CD3tMMJi^ 

7RR HKD^PX^® 

7LL W,2<D%M1L^WL 
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8LR UlCO^^PX^^ 

8RL H2<DfH^jnX#l£ 

9LR ^KDih^V^^K^f'J^ 

9RL M2.<Dy-ZfsO\?ftm^Wt 

10LR HKDI^V^KllPX^IS: 

10RL ^2(D^y" 

11LR ^KD^V^^K^j^^^ 

11RL ^2(Di^^V^^K^^^^ 

13 *@MI?ti^J£ 

14 $IJ^J£ 
15LR UlCD^lV^- 
15RL H2CD^WV^- 
16LR ^KDft^PX^ 
16RL ^2»m^PX^ 

^ ^ife-T 3/c£> <Z)^& (D^tl 

[0010] mM(Dj&Mi. 

[001 1] 01 \C7^^W>\(D-7^—iO 1R (—jjCDtt 0 — Jj) hW>2<D-^d—iJ 1L (ftfe^(D^t°— jj 

fc m m K^~tx? ^ m2(D^\f—% l^mm-r^tL^mmm ^xd;»&< tbw 

W-^x^m^^^M^f^x, m2<D*\i°—*iLfahMM£fL%%.X(Dfcm¥? 
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[0012] mi^^fctm, m^x^m^^^m^Mmmx^ mmm ^-Rd«H 

rr^v ^fe^ftt^^^.^^^ *rt«m^-Ld^HLR^v ^tgrcWW^^tt 



£5 &£»i--£^-C#5o 



[0013] [^1] 



S„ -RdHm +LdH 



is 



XL 



^(D^lJ:^^t-^^Mf^SR^«,||Klljff^Rdi:.»ff^-Ld(Z)M^(Z)^ 

as-^jt, ^^#tfS-^SL^«|g»]ff-^Ldt!iglbfa-^Rd(DM^-co^^^^' 



[0014] mmm-i, £i±<Dm>mz.mnu m2iz.^ir^-~um^wm\m^mi^irn 

[0015] 02fir(D^0^(D^(Z)^Sl^a^^^^^®^fflV^tL^t o -^#ttM 

#0^3, _h5z6^1^t°— ^lRffl(D^-r^/V2R^t>\ _h^2(D^l:°— ^71L 
ffi<^i^/V2L£§r«;l5 0 ^(ZXXt°— ^7#ttM«[Hl{^^. Jg2<D;*t°— #1L 

^(DA^ft^-L^pxbTiiKD^t 0 — ^iR^^-r^^^^^^-r§^i»^p 

X^|£3LR^ r<D^l(D*nX^3LR<Dm^ff I^KD^fc 0 — #1R— <D[fe 
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[0016] r(DHife(D?f^-^« N z.(DmWi\t ^-Rd, l^Ibff ^-Ld^_h3zli»lili-efAMbfc.|gl)] 

ft ^Rd, «?»jfS -^Ld^LT^^tl^ffiT^o ^^t^HTO, Hl^ 

^PX^S3LR^^2(D*PX^3RL^tl^(Dm^ /W^Ml^ 

[0017] KH^-ov^iM-r^o ^mmm^^m^xtiisnt^Mt^mz 

^H£$*VC\ — ^{iH2^PX^3RL^A^$tL, m^te»^£LTJil<Z> 

AMt^uttm^fcx , -*-«^io^px^3lr^a^$^, m^nWM^ 

[0018] Hl(D^PX^^3LR^A^$tLfcA^ff ^-LttHl(D^PX^^3LR^oT, 

{3-HLR/HRR^l ^#tt£#o:7^/H?£iiiiU 01<D^P#^4R^A^$tb 
5 0 Jf§l<^Pli^I£4RW, ^l^PX^3LR^^(^m^ff ^-(^^^)^, A 

^ft^-R(ii:^^)i!^P#i-§^^^J:oT, Iiff^Rd^4^t5„ m 

2(D*PX^3RL^A^$tL7tA^ff^-R«^2(DiPX^3RL^J:oT, i^K.^ 
-HRL/HLL^V H2(D^P#^4L^A^$^o 
H2(D*P^^4LT1*, ^2(Z)^PX^3RL^^(Dt±i^ff ^-(^M^)i:^ A^J 

ft ^mm^) t^mir^ticx^x \ mmm^Ld&^)$irz> 0 

[0019] XtaMS^ioT^J&^fdraff ^Rd N gglbfff ^Xd-e||l<D^fc 0 — #1R N H2 

Rte, ik5£2<DJ;5t^5o 

[0020] [M 
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S R - RdH m + LdHm 

■ 

■ 

"a. 



[0021] [#:3] 



5^ - LdHu + RdHgL 



\ H u.) 



H 



RL 



H 

[0022] iot, #$c*Mt-^SR, ^ttff-^SL^b^ -^tvetLCDAijff 

[0023] ^(DmMco^mxi^ mt$ftx\ m^^—^h—^^—^Kmti^ 

[0024] *fc, eM#ttHRLM^#ttHLR, ^#ttHRR<H»#ttHLL^ *iiLT 
V ^ ^-g-X f 3 #M LT V >5 £ f 5 if j£M LT V >5 K ttHLR = HRL = HX 

, HRR=HLL = HD^^/fei-r^/5S-e^§ o ^©#-p, ^KD^DX^^3LR^||2cD 
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[0025] [M 

5,, - + Lttff^ 



RH D -LH X +LH X -R^H X 



[0026] [#:5] 



$ £ ■» LdH D + RdH x 

H 
H D 

rr S 

[0028] *fc, eit#ttHLR/SM#ttHRU3, M*rt^##*^w5JP;l-C 
[0029] mM<DMM2. 
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ittg$nX#g!5RR, Jg2<£>ii:gMjPX3M£5LL, ^1(D^^JPX#^6LR, Jg2<D3£ 
[0030] 03^(D^PJ(D»(D^m2^^^^^^^g^fflV^tL5^t°— 

[i:^PX#^5RR^, I20^t°- ^lL^OA^jfs^L^PXbT^KD^ 0 — #1 

R^*fi-S^^^Sr^-rS^10^H*nX^6LR^, XfEM^PX^ioT^ 

^$^ff^^P#LT«ff^-Rd^m^-r§mi^^P#^4Ri:^ii^^o ^l*£ 
fc, I2©^fc- ^7lL^(DA^ff-8-L^PXL-C^2(Z)^fc 0 — ^lLiC^fi-^H:^^ 

#^J$i-3f§2(«^PX^|£5LL^ ^KD^fcS- #1R— (OA^jfi-^R^PX 

LTl2©^t-* lL^^-r^^^^^^-T§^2(D^^PX^6RL^, X 

IBM*PXf3:J;oT^$^if^-^P#bT«ff^Ld^tii^i-§||2(D*p#^ 

[0031] mmz.-o\^xmmirz> 0 ^mm^m^^m^A^ntiAtim ^-ru 

^fe$^T, — *"«||2(D^^PX^6RL^A^$^ flil^^^l®li:^PX^ 
|&5RR^A^£tv5o ^0^(D^M^®^A^$tifcA^ff ^U* 

#n££*i/r, -^^i^^*px^6lr^a^^^ fm^«^2(Dii:^px^ 

I^LUCA^tvSo 

[0032] %\(D 3tm& X^S6LR^ Atl iSfifc At) in ^-L f*^ 1 <£> 3£^JP X^ J£6LR J; 

oT, ^!Jx.^^-HLRi:V^5#tt^o^/^^ilal§L, ^KD^P^^4R^A^$ 
tl5o 11© WMM X ^ 5RR AtS £ ^bfc Aytl ft ^R f 2 i§ 1 H^P X3M£ 5R 
Rliiot, mmiLL£V^#tt^o:7^/V^MU ^1<D*P^^4R^A 
t)£ft%o ^(D^1(Z)*P^^4R^J:<9, «ff ^-Rd^j^-T^o |^#^, Jg2(D3£ 
mhW X^^6RL KAtS £ ^fc Ati \t ^-R «ffl 2 (D $tm))U X^J£6RL KXoX^Mx. 
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[0033] JifB^a^ioT^^tvfcIglbff -^-Rd. lifl^LdtlKD^t- #1R. 02 
[0034] [£&6] 

[0035] [M 

" (LH m - RHgi )H LL + (RH ^ - LH^ )//^ 

[0036] HifecDMUj-it^r, ^mt&cDftm&Wf^a^ ^^rt-^A^ff 

-^-^>FfL-C, 01(D^t°— ^7lR(D^t°— ^^cMff -^-SR, H2<DXt°— ^7 lL<7^fc°— 
[0037] f^#ttHRL<M^#ttHLR, fci§#ttHRR<M»#ttHLL^ JtiiLT 
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, HRR=HLL = HD£^ft > f-££:a3-Ct5 0 iot, Hl<D[i:g$PX#J&5RR£|g2 

[0038] ^#1^ #1R N ^2(D^t°— *lL36^JScl#$n5^lf— ^tltft^S 

[0039] BBfe8] 

S s - RdH D + LdH x 

— (jRH D -LH x )H d + {LH a - RH X )H x 

m RHq ~- LH X H D + LH p 11 % — RM X 2 
-R(H D Z -H/) 

[0040] BR9] 

S £ = LdH D + RdH x 

" O^Td - -RW* + (Z?//^ - LH X )H X 

- JL// 0 2 —RH X H D + RH a H x - LH X 
-L{H D 2 -H X 2 ) 

ioT, #!JxJi, ^^^rt^^v>T^^X«_hT*f^^iaKtb-CV> 
[0041] ^5b\ £©|£Jfe<zfl2treH\ 3&W0>l£&fe<Cfl£1!Blfcli!~ XH:ffi^*t-5SIJ^J5:ov^ 

[0042] •$m<Di&m3. 

X^|£5RR, H2(D[i:^PX^5LL, ^1(D^^PX^6LR, H2(Z)^^PX 
[0043] /^5o, ^-^^^M^^^^^^^^^^ux, fdlO^t 0 -^^ 
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[0044] ^l(D[iL^[JX^5RR, ff§2<D[i:g^PX^J£5LL x ^lcD^^PX^6L 

R, H2<D3£^;!jpX^J£6RU£ol ^^^Jfe(D^2^*5it^l2l3^|Kl#-e^^:*6 

[0045] 04{*^(D^K(D^(D^3^d^^^«^m^ffiV^tt^t o --^#'l4M 
£*5LL, ^1CD^^(JPX^6LR, ^2(D^^PX^6RL^*Px.T, Bl^MW 

#^4R-e*P^$tvfcft-^^j5^*PXLTHl(D^fc 0 — ^lR«rrabi-5|glbft#Rd 

^^-r5^10^*PX#^7RR^^2^P##^4LT^P#$^fcfi^M^ 
*PXL-C^2C0^fc°— ^lL^|gtbi-§l|g»]fg-^Ld^^i-^^2(D^^PX#^7L 

K bfc HOTf ^-Rd, MMf ^Ld£LT ^jvetbtfc W 1" 3 0 
[0046] ^atefN-ovvtfftpj!i-3 0 ^KD^JP^^4R-e*P^$^fcff ^-te, ^1(D»X 

^7RR^A^f$^o HKD»^¥^7RR^A^$tLfcff Hl<D»X 
^S7RR(Ciot, #!Jx.{*\ l/CHLL-HRR-HLR-HRU^V^Wtt^o^/k 

^MilU ,»ff ^-Rd^^-rS 0 lKl#^^2(DiP^^4LT^P^$tb/cfi-^ 

^2(Z)»X^7LL^A^$^o ^2(D«X^7LL^A^$^cff 
{3, H2(D^PX^^7LL{eij:oT, $J;U3\ 1/ (HLL • HRR-HLR • HRL) £V>5 

[0047] XfBMS^J:oT^$tlfcraff ^-Rd, «ff ^LdW;iX^l|f§l<^t 0 -#l 
R, f|2<D;*t:°— ^lL^MrTS^ 01 i*9, #R/^W&#t£*v5;*t:°— 

[0048] [#:io] 
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Mm L H 



+ Mm _ _ & — Mm ytl^ 



[0049] [^Cll] 



Sj^^LdH^+RdH^ 

— ™M /f Msk \ff 



+\r Mm __ L Mm y Hja 

1 



{L(JH m H u - H rl) - R{H ll 



[0051] fcit#t£HRL<M^#t£HLR, fcit#ttHRR<HsM#ttHLL^ itlLt 

V ^ Wf&X H #M LT V >5 £ f 5 if jfiM bT V >5 K teHLR = HRL = HX 

, HRR=HLL = HD<h^/fei-r^^-e^§ o j; 0 t, Hl<D^PX^^7RRtH2(D 
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[0052] BBfel2] 

5* -Rdff D +LdH x 



tt D ~ti x ti D -/i x 

1 



(«<" C 2 -H X 2 )-L(H X H D -H D H X )) 



[0053] BBfel3] 



5 £ » LdH D + RdH x 

« 0 -/ljf "D — 



"d ~"x t* D -a x 

kiH D 2 -H x z )-R{H x H n ~H D H x )) 



[0054] *fc, ronifeo^ti-e^, ^mcommmmiRxfmm(Dmmmm2tm-x 

Olv-OD^fft Kb/to 

[0055] r<D||igcD^||-e^, ^1(D»X^7RR, ^2<D»X^7LL^1(D 

^PX^5RR, H2(Dil:^PX^5LL, ^1(D^^PX^6LR, |g2<D3£ 
^PX^6RL(Dm^-r^»^L-Cl^0Jb/c o L^U ^^PJ^^^PS^tL 
^(D-e«/K, ^l(D[i:^PX^5RR, H2(D[i:^PX^5LL, ^KD^^P 
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•So 

[0056] MM(Di&M4. 

[0057] fc*3, ^tf— *36*^^§tl^#S^^rt^#»WlC3Kr^LT, ftfeCD^t 0 — ^{cl 
[0058] Bl5^(D^0^(D^(Z)^2^d^^^^^®^fflV^^^t o -^#ttM 



[0059] mc, mm^^xwm-^o ^mm^m^^m^Ati^ntiAtim ^-r« 

-^«^2(Dm^PX^8RL^A^$tl^ flil^^lll^^^b-rll 

WMmtttvxm2<DMW^&4uz.^n^tiAJ]£tLZ>o 

[0060] ig 1 (D^^P X^J£8LR^ A±) A^Hf -^L teM KDmWM X^J£8LR K X 

^PX^8LR^^(Dt±]ijff ^t, A±)it ^^DftS-itaoT, »ff # 
Rd^^^i-§ 0 IWHSfc H2(D^^PX^8RL^A^$tlfcA^ff ^Rftl2© 
^#^PX^8RL^j;o-C, #"!l^L^l*«(Z)^7— fga £rfH^U ^3rSifte£ 
*3£V^#tt^o:7^H^MU H2(D^P#^4L^A^$tL§ 0 Jf|2<D;t)P 
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[0061] ±.m%kmic£^xtkj$£frifcmw)m -^-Rd, wm\t ^dx-mi^^— #ir, H2 

Rfi. m^l4»J;5^^o 

[0062] [#C14] 

Sj, -MH m +LdH m 

-*(R-fiL)H m +{L-aR)H LX 

o 

[0063] [^C15] 

S^LdH^+RdH^ 

-(L-aR)H u +(R~fiL)H M 

« I(Jf ^ - (M^ ) - J?(«W„ - ) 

[0064] ^{^, ^KDm^PX^8LRt^ffl«^ig^##: j3 ^^i~^ 0 H 
l<D^fc°— # lR(D^t°— *Mff -^-SR^||2(D^t 0 — # lL^<DA^ff ^Lt<D^< 
U—i/3^&M&Z>fctf)\a-±, ( j3 HRR-HLR) <Dfg^^n^^5£<^ i5^ft^ 

[0065] [#:16] 

^ftsr^iaot, HKibfi ^-Rd^5oV^TR^fc{t^^|^$t^, fficDff ^ 

ft ^-SL^UKD^t 0 — OA^Kf ^R^<Di?^U— ^a^ft^Sfc^f-te:, ( a 

hll-hrl) (DfC^if n(c^3ff<^^J;5^fii^^i-§^i-tL«J;v ^/^lj£ 0 
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[0066] [#[17] 

or* - argminj(«f/ /x -7/^)1 

or 

[0067] a_h^-^^a \ 0 *^»a\ /3 *2r. JglOfflSf;!jPX^|£8LR, Ji2<£>ff|JfL 

[0069] r©|£jfe0>^treH\ ^K^HJfe^Si^l^l— x^^*r§§P^^ov^ 

[0070] MM<Dj&M5. 

(D^V^^K^#J^^9LR, HlW^V^R^PX^I^lOLR, ^KD^^>V^ 
j^^HLR, H2(Di^-^V^^K^*'J^9RL, H2(D^V^^K*PX^10RL, 

H2(Di^-^/^^K^^iiRL, %m\^M^K^^xi&m~rz>o 

[0071] *5b\ ^-^^^S^^^^^^^^^^^ux, m>(Dtt°— %K 

m&^m-r^ ^ hi^ph^i^r, H2(d^p#^4l^*d^^p^«, Hit 

[0072] |2|6te^<D^<D^2fe(^ll5^^^ 
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T^l<Z)^t°-^lR^^-i-§^^^^^i-§^2(Z)f-^V^^K^f'J^9RL, 
^(DI^^MX^IORL, H2(Di^^V^^K^^llRL^iix.§ 0 
[0073] #Ci^ l!)ft^oV^fAPj!i-^ 0 fj|2(D^fc 0 — #lL^(DA^{f ^U3\ W,Z(DM%^A 
L^tJ?^l(D^V^^K^#J^9LR^A^$tt^ 0 1^^K^#J^9LR-ete, 

A^ff^-L^M^#:^i«tS^S*^K^|i|(D^^V^K(3:^f'JT§o 1^V^K##J 
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